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Since the inception of autoradiography, which can now be viewed as a methodology, about 50 years ago, different autoradiographic techniques evolved. Through continued improvement and extended application, important discoveries have been made that contributed to the advancement of our knowledge, seminal in the development of new paradigms. With this histochemical method, cellular and subcellular processes can be studied in relatively intact tissue with topographical relationships maintained, thus providing information that is difficult or impossible to obtain by disruptive biochemical procedures. The use of radiolabeled compounds with high specific activity together with special photographic emulsion and the exposure-related signal amplification allows high sensitivity, another characteristic of autoradiography, in addition to the contextual tissue and cellular resolution.
Among These techniques evolved at different times throughout the history of autoradiography and their range of application has been expanded.
A screening of individual investigators and the techniques used by them reveals that scientists who apply autoradiography effectively are highly specialized, using only one kind of technique. This amazing fact reflects an apparent need for such specialization, not merely regarding equipment, but predominantly for the acquisition of skills and experience for experimental design, execution, and interpretation of data. It also indicates that a casual or occasional use of autoradiography by biochemists, physiologists, or even histologists, not experienced in that specific area, may not obtain valid results, unless considerable effort is made and adequate experience is gained. Advice and guidance from, or collaboration with, someone experienced in the particular autoradiographic technique selected may need to be sought. In the past, such requirements have not been sufficiently recognized. As a consequence, investigators not experienced in autoradiography were sometimes mislead to publish artifacts as results.
As to the future of autoradiography, predictions suggest that there will be a continued need for studies with radiolabeled tracers. The techniques considered for further development and increased application include: correlative computer imaging and computer assisted quantification, combined autoradiography-immunohistochemistry, imaging plate analysis with a dry detection medium, in situ hybridization autoradiography, and in vivo and in vitro receptor-ligand autoradiography. Precursor incorporation autoradiography will remain in demand.
Electron microscope autoradiography deserves further attention. Improvements need to be aimed at higher expediency in order to make electron microscope autoradiography more applicable in molecular biology. A suitable electron microscopic autoradiography technique for the study of non-covalently bound diffusible compounds needs to be developed. Despite efforts and claims made in the literature, no such technique is available at present. Introduction and acceptance of an electron microscopic technique for diffusible compounds will be possible only after rigorous testing with two diffusible compounds known to be localized, and correct localization is demonstrated at both the light and electron microscopic levels with the same compounds and preparation techniques.
Improvements toward expediency of the use of autoradiography will be achieved through the development of radiation detection medium that does not require wet processing as is needed for the photographic image. However, in order to replace photographic emulsion with a dry detection medium, the high sensitivity and resolution of the photographic process need to be matched. This appears to be difficult and remained an obstacle in the past. Efforts to replace the use of radioisotopes as a marker also must be made. Success of such efforts would eliminate autoradiography. Ideally, the unmolested tissue is studied in vivo, as much as possible. Since information on specific tissue, cellular and subcellular levels of binding and deposition are required for the understanding of sites and mechanisms of action of bioactive compounds, the need to apply and further improve tracer technologies is apparent. Therefore, autoradiography will remain a valuable tool in modern biotechnology.
